In the course of our characterization studies on bioactive constituents in medicinal foodstuffs, 1,2) we have recently found that the methanolic extract from the aerial parts of Centella asiatica (L.) URBAN cultivated in Vietnam shows an inhibitory effect against rat lens aldose reductase. Through bioassay-guided separation, two flavonoids were isolated as the inhibitors on aldose reductase. In addition, a new olean-13-ene triterpene, centellasapogenol A, and its oligoglycoside, centellasaponin A (8), were isolated together with three known saponins, madecassoside (4, principal saponin), asiaticoside (5), and sceffoleoside A (7).
Ϫ in the negative-ion FAB-MS. The molecular formula C 42 H 68 O 16 of 1 was determined from the quasimolecular ion peak (MϩNa) ϩ and by high-resolution MS measurement. The IR spectrum of 1 showed absorption bands at 1736 and 1655 cm Ϫ1 ascribable to ester carbonyl and olefin functions and strong absorption bands at 3432 and 1073 cm Ϫ1 suggestive of an oligoglycosidic structure. Alkaline hydrolysis of 1 with 5% aqueous sodium hydroxide (NaOH) furnished madecassic acid (9). 7) On acid hydrolysis with 5% aqueous sulfuric acid (H 2 SO 4 )-1,4-dioxane (1 : 1, v/v), 1 liberated D-glucose, which was identified by GLC analysis of the trimethylsilyl thiazolidine derivative.
8) The 1 H-NMR (pyridine-d 5 ) and 13 C-NMR (Table 1) Fig. 1 , the oligoglycoside structure and its connectivities to the aglycon in 1 were confirmed by HMBC experiments. That is, long-range correlations were observed between the 1Ј-proton of the inner glucopyranosyl moiety and the 28-carbon of the madecassic acid moiety, and between the 1Љ-proton of the terminal glucopyranosyl moiety and the 6Ј-carbon of the inner glucopyranosyl moiety. This evidence allowed us to formulate the structure of centellasaponin B as madecassic (4) (5) (6) (7) (8) . The oligoglycoside structure and its connectivities to the madasiatic acid moiety in 2 were determined by HMBC experiments, which showed long-range correlations between the 1Ј-proton and the 28-carbon, between the 1Љ-proton and the 6Ј-carbon, and between the 1ٞ-H and the 4Љ-carbon (Fig. 1) . Consequently, the structure of centellasaponin C was determined to be madasi-
Centellasaponin D (3) . The proton and carbon signals due to the oligoglycoside moiety in the 1 H-and 13 C-NMR spectra of 3 were similar to those of 2 and known saponins (4) (5) (6) (7) (8) . In the HMBC experiments on 3, long-range correlations were observed between the following protons and carbons: 1Ј-H and 28-C; 1Љ-H and 6Ј-C; 1ٞ-H and 4Љ-C (Fig. 1) . These findings led us to elucidate the structures of centellasaponin D to be 3b,6b,23-trihydroxyolean-12-en-28-oic acid 
Experimental
The following instruments were used to obtain physical data: melting points, Yanagimoto micro hot-stage apparatus (uncorrected); specific rotations, Horiba SEPA-300 digital polarimeter (lϭ5 cm); 1 H-NMR spectra, JNM-LA500 (500 MHz) spectrometers; 13 C-NMR spectra, JNM-LA500 (125 MHz) spectrometers with tetramethylsilane as an internal standard; MS and high-resolution MS, JEOL JMS-SX 102A mass spectrometer; HPLC detector, Shimadzu RID-6A refractive index detector.
The following experimental conditions were used for chromatography: normal-phase column chromatography, Silica gel BW-200 (Fuji Silysia Chemical, Ltd., 150-350 mesh); reversed-phase column chromatography, Chromatorex ODS DM1020T (Fuji Silysia Chemical, Ltd., 100-200 mesh); TLC, pre-coated TLC plates with Silica gel 60F 254 (Merck, 0.25 mm) (normal-phase) and Silica gel RP-18 F 254S (Merck, 0.25 mm) (reversedphase); HPTLC, pre-coated TLC plates with Silica gel RP-18 WF 254S (Merck, 0.25 mm) (reversed-phase). Detection was performed by spraying with 1% Ce(SO 4 ) 2 -10% aqueous H 2 SO 4 , followed by heating. B (1), C (2), and D (3) A solution of 1-3 (10 mg each) in 5% aqueous NaOH (1.5 ml) was heated under reflux for 1 h. After cooling, the reaction mixture was neutralized with Dowex HCR-W2 (H ϩ form) and the resin was removed by filtration. Evaporation of the solvent from the filtrate under reduced pressure yielded a product that was subjected to ordinary-phase silica gel column chromatography [1.0 g, CHCl 3 -MeOH-H 2 O (10 : 3 : 1, lower layer) → MeOH] to give madecassic acid (9, 5 mg, 85% from 1), madasiatic acid (10, 5 mg, 92% from 2), and 3b,6b,23-trihydroxyolean-12-en-28-oic acid (11, 4 mg, 78% from 3), respectively.
Alkaline Hydrolysis of Centellasaponins
Acid Hydrolysis of Centellasaponins B (1), C (2), and D (3) A solution of 1-3 (4 mg each) in 5% aqueous H 2 SO 4 -1,4-dioxane (0.5 ml, 1 : 1, v/v) was heated under reflux for 1 h. After cooling, the reaction mixture was neutralized with Amberlite IRA-400 (OH Ϫ form) and the residue was removed by filtration. After removal of the solvent from the filtrate in vacuo, the residue was transferred to a Sep-Pak C18 cartridge with H 2 O and MeOH. The H 2 O eluate was concentrated and the residue was treated with Lcysteine methyl ester hydrochloride (4 mg) in pyridine (0.5 ml) at 60°C for 1 h. After reaction, the solution was treated with N,O-bis(trimethylsilyl)trifluoroacetamide (0.2 ml) at 60°C for 1 h. The supernatant was then subjected to GLC analysis to identify the derivatives of D-glucose (i) from 1-3; and L-rhamnose (ii) from 2 and 3. GLC conditions: column, Supeluco STB TM -1, 30 mϫ0.25 mm (i.d.) capillary column; injector temperature, 230°C , detector temperature, 230°C; column temperature, 230°C; He flow rate, 15 ml/min; t R , i 24.2 min, ii 15.5 min.
